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FIELD BEANS
By

flEORGE STEWART

Tho a new crop in Utah, field beans promise to become of CO!1siderable importance. By this, it is not meant that Utah will
soon be a leading bean-producing commonwealth. Nevertheless,
the next few years will witness a rapid development of the beangrowing industry.
Their leguminous characteristics make beans a valuable crop
in rotation systems. This is particularly true now that the virgin
condition of our soils will soon disappear where it has not already
done so. Beans are adapted bot!). to dry-farming and to irrigation; their growing season is relatively short, permitting the fall
planting of wheat after their harvest; they require labor when
our principal crops are not demanding it most strongly; finally,
they are a high-yielding cash crop that can be handled almost
~ntirely by machinery. All of these considerations are vital.
There is not great danger of an immediate over-production of
beans, and hence the likelihood of poor demand and low price is
not menacing, for tpe present at least. Because ~eat and meat
products become scarcer every year, their prices mount higher
and higher. As a result, there is a growing demand for a source of cheaper protein foods. Beans and peas are about the only
sources of such foods that can be developed with readiness. Beans
are a major army food, because of their concentrated food values
and because they are easily shipped. Pound for pound they are
nearly as valuable as moot and do not demand such care in refrigeration and retailing. Beans can replace half--perhaps more
-of meat in the diet and at much lower cost.
BEAN-PRODUCING REGIONS
So far as data (1914-16) are available, the yearbooks of the
United States Department of Agriculture show the United States
to rank sixth both in bean production and in acreage. In 1910-14
we were seventh in acreage, but sixth in production.
Table I shows the leading bean-producing nations of the world.
Nearly all of the beans in the United States are grown in the
six states of Michigan, California, New York, Wisconsin, Maine,
New Mexico, and Colorado. This narrow distribution of the bean
crop is due in part to climatic conditions, in part to development
of the industry, and in part to varietal adaptation. California has
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developed the lima bean industry along with other crops. New
Mexico has found a drouth-resistant variety in the Mexican
pinto beans. In parts of the arid West certain strain~ of pea
beans have been found somewhat resistant to drouth. Table
II shows the acreage, production, and acre-yields of the seven
leading states of the United States. Utah and adjacent states
are given in Table III merely to show how little we grew in 1909,
the last year for which figures are available.

Table I.-World Production of Field Beans by Countries
(1914-16) .
Country

Acreage

India * _____________________________ _
Japanese Empire __________ ___ _
Italy _____________ ___________ _____ __ _
Austria-Hungary t _____ ____ _
Spain __ ______ _____ ___ __ ____ _____ __ __ _
United States ____ _____________ __ _
France ______________ _____ ____ _____ __
Europ ean R ussia ________ _____ _
United Kingdom ________ ___ __ ;
Roum ania§ ___ ___ _______________ _

11,984 ,000
3,141,000
2,654,000
2,598,000
1,192,000
1,009,000
521,000
1,0 83, 000
263,000
1,155,000

(Bushels)
Production
114,230,000
43,132,000
19,666,000
19,080,000
13,503,000
11,312 ,000
8,765,000 ·
8,588,000
8,078,000 .
5,677,000

(Bushe ls )
Acre-Yie ld
9.5
13.7
7.4
7.3
11. 3
11.2
' 16. 8
7.9
30.7
4.9

Fig. I.-The production areas of fi e ld beans in the United States
(after U . S. D. A.)
*Includes peas-not reported s eparately.
t 1913 figures-none reported since.
§ Mostly grown mixed with corn.
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Table II.-Bean Production in the United States (1909 crop and
1917 estimate).
Acreage
1909
1917

Production
1
Acre-Yield
1913
1
1917
1 1909
1 1917
Bushels 1 Bushels IBushels lBushels
13 .1
6.1
403. 669 1 537,000 5,282,511 3,294,000
Michigan
California -------__ ___ _ 1 157,987
558,000 3,328,218 8,091,000
21.1
13 .9
New York ______ __ 115,698 210,000 1,681,506 1,575,000
7 .2
14.5 1
Wisconsin ______
14, 574
27,000
154 ,57 0
4.0
133,000
10.6
Maine ___ _________
10,341
33,000
87,565
330,000
10.0
8.5
New lVIexico ___ _
20,766 200,000 /
4.1 1
85, 795
667 ,000
3.3
Colorado ___ __. __
5,040 198,000
53 ,926 1 ,1 88 ,000
10.7 1
6.0

I

State

1

I

Table III.-Bean Production in Utah and Adjacent States (1909
C1'Op and 1917 esti1nate).
Acreage
1909
1917

Prod uction
1
Acre-Yield
1913
1
1917
1 1909
1 1917
Bush els 1 Bushels 1 Bushels l Bushels
;- -=3 =7 7~,OOO-i7:-7 1 10. 8
1-=,9:-:"1-=5-:-1-----=3-=5-=,0:-:-0"""0-'-----:3::-::3:-,8=-1""'-6:,-'12,301
19,000
18 ,4 57
152,000
8.02
8.0
562
14 ,000
8,032
91,000
14 .3
6.5
196
(*)
3,352
(*)
17.1
(*)
353
9,000
3,311
122,000
9.4
13.5
3 42
8,000
2,958
88,000
8.6
11.0
273
(*)
1,876
(*)
__ ... _1
(*)
None
(* )
1
R ep orted

I

State

--:::-

I=-=d:-a-=-h-o-_-_·-··-· ··-··-··---iArizona _.. .......
Oregon __ ........
Utah ......... ... ..
Washington ....
Montana ........
Wyoming _. ... .
Nevada --........

I

I

It will be noted that New York produced nearly a thousand
and Michigan over 1,500 times as many beans in 1909 as did
Utah. Since then the West has grown more beans each year.
California is far in the lead in 1917. It is also worthy of note
that as larger areas were grown the yield in general decreased,
perhaps due to the use of poorer land, but possibly due to a
poorer season. In 1917, Utah probably grew ten times as many
as in 1909. Even yet, however, the farmers are just beginning
to find out that beans pay well.
Table IV shows the counties in which our few beans were
grown in 1909. The acre-yields represent nothing in particular,
since there were only a field or two in each county and since some
were grown under irrigation and some under dry-farm conditions.

THE BEAN PLANT
Beans are legumes. To this family belong alfalfa, clovers,
peas, vetches, lupines, locust trees, and a host of native wild
plants. The most characteristic things about this family are the
pea-like flowers, the pods, the compound leaves, and the small
*Not reported separately.
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enlargements on the roots. It is also common for some members
of the family, notably peas, vetches, and beans, to bear small
tendrils.

Table IV.-Bean P1"oduction in Utah by Counties (1909 crop).
County
Washington __________ __ __ I

_

~2:::a_~ ~~~~~~~~~~~~~~~_-~~~~~~

San Juan __________________ __
Uinta _____________ ______ ___ ___ _
Grand ___ ___ _________________ _
Emery __ _________ ___ __ _______ _
Boxelder ___ __ ___ ___ ________ _
Cache ____________ ___________ _

I

~creage

70
20
26
27
6

11
10
13
3

Production
( Bushels )
1320
480
47 4
233
195
181
85
68
51

Acre-Yield
18.9
24 .0
18.2

9.0
32.5
1 6.5
8.5
5,2
17.0

In 1917 Cache and Utah Counties each grew more beans than
did the whole state in 1909.
The root-system of beans is not deep. The main root extends
nearly straight downward for a few inches. The side roots
branch off from this, and under favorable condit ions, develop
rather near the surface. The small rootlets near the surface are
characterized by enlargements, called nodules, or tubercles, varying from the size of a pinhead to that of a kernel of wheat. In
each of them are millions of a certain k ind of bacteria which have
the power of taking nitrogen fron1 the air and making it available
for the use of the plant. Because no common plants except
legumes have these bacteria, and because nitrogen is such an
important plant-food for plants, it is apparent that beans belong
to a really important group of economic plants.
.

.

I

Above ground, beans have a strong, woody stem which stands
rather erect. Some types develop long trailing vines, but all of
the best varieties of field beans are "bushy " rather than "viney."
The leaves are broad, hairy, and distinctly veined. Altho flowers
vary thru whites, yellows, and blues, all of our best field-bean
varieties have white or nearly white flowers. The pods are
usually long and narrow, and have cross fibers which cause a sort
of explosion due to sudden curling when the ripe pods burst. The
seeds may be of almost any color-white, brown, red, yellow,
striped, spotted, or pinto. The varieties best for Utah are white,
white with stripes, or white with spots. The seeds vary in size
from one-eighth to one and one-half inches ~n length.
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Groupings are made according to size and .shapes as follows:
Pea beans- .3 inch or less in length; not kidney shaped.
Medium ____- .4 to .48 inch in length; width less than one-half
of length.
Marrow ____ - .4 to .6 inch length; width g-reater than one-half
of length.
Kidney ______ - .6 inch or more in length; long and kidneyshaped.

Fgi. 2.-The four typ es of b eans: kidney ( upp e r left), marrow (upper
right), navy (lower left), and pea (lower right).
About llh times natural size.

Tho other kinds are grown, pea beans are most promising for
Utah. Small, white beans are becoming more and more popular.
Another characterist ic of legumes is that the plants as a
whole are considerably richer in nitrogen than other common
plants. It is in part this quality that makes alfalfa so valuable
for hay. Legume seeds are likely to be especially rich in protein,
bean seed being practically equal, pound for pound, to beef in
this respect. The green leaves and stems contain high percentages of protein, most of which, however, is l~ter moved to the
seed, altho a part of it remains in the stems and leaves even
after maturity. The roots also retain much protein, especially
in the nodules. Upon decomposition, this proteid nitrogen becomes nitrate nitrogen, the most needed by our soils of all plantfoods. In arid soils, nitrogen is lost out so readily as frequently
to be the limiting plant-food. Any source of easily available
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nitrogen is therefore to be utilized. Herein beans are decidedly
valuable, because not only is nitrogen taken from the atmosphere
but it is left in the soil in a usuable form when the roots and
leaves decay, the leaves nearly all dropping off at maturity to be
added to the soil.
FROST SV1m:ws
/N

UTAH
s c'-'['£ OF ,"IlLES

I

I
I
I

I

. _ . _____ 1

\

I
I
1

-----,
~$"

I

I

I
I

I
1

I
1

.-

-

---~
_.. -_ ...---------.

Fig. 3.-Location of frost stations in Utah. The number of days in the
growing season is shown by a figure near each station.

FACTORS AFFECTING BEANS
Under irrigation there are four major factors that' materially
affect the growth of beans. These are (1) climate, (2) air drain-
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age, (3) soil, and (4) soil moisture as related to irrigation, waterholding capacity of soils, and cultivation. Climate and air drainage might well have been treated under one heading, but for th~
sakp of convenience they have been separated.
CLIMATE

Beans are easily killed by frost. Because of this they can be
grown only in those sections that have a season long enough to
permit planting after the last killing frost of spring and harvesting before the first one of autumn. The length of the growing
season of different varieties of beans varies widely, son1e re(luiring six and others three months. The varieties grown a s fiel]
beans in Utah· commonly mature sometime between 100 and 120
days. There should be four full months of frost-free surnmer
where beans are to be grown. In most sections of Utah the
growing season is somewhat longer than this. Table V, give~ the
average dates of the last and first killing frosts, and the aver flge
length of the growing season for various parts of Utah, as determined by statistics covering a period of twenty years (18991918). It is interesting to note that Salt Lake City, Ogden, Corrinne, Farmington, and Tooele, have long growing seasons. It
may be that nearness to Great Salt Lake is partly responsible for
this, altho winds too are undoubtedly a factor. Smoke from the
city and manufacturing plants may help to account for the long
frost-free period at Salt Lake City.

Table V. A Ve1"age Dates of Last and First Killing Fr osts, Length
of Growing Season , and Elev ation of Typical Locations
in Utah. (20 years, 1899-1918.)
Counties and Stations

IElevation
in
I
I Feet

Northern Section
Boxelder
Corinne ---- ------- --- ---- -Snowville -- ----- ---------- Cach e ,
Logan -- .-- -- --- ----- ---- ---- Da g gett
Manila ------------ -------- --- - I
Davis
I
F a rmington -------------. Duch esne
Du ch esne --- ---- ----- --- --Morga n
Morgan ---------------------Rich
Meadowville __ ________ ___ _
Woodruff --- -. -- ---- --- ---Salt Lake
Salt Lake City ______ ______

I

I

Last Killing
Frost in
Spring

First Killing I Length
of
Frost in I
Fall
I Season
I Days

4 ,240
4,360

May 19
June 12

Sept 28
Sept. 14

132
94

4,507

May 10

Oct. 8

142

6,225

June 14

Sept. 13

89

4 ,267

May 6

Sept. 27

144-

5,500

May 26

Sept. 11

108

5,068

May 30

Sept. 11

103

6,200
6,500

June 9
June 20

Sept. 5
Aug. 26

98
67

4,360

April 17

Oct. 24

190

10
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- -----------,El- e:va
- --- -- La
--st
tioll
Counties and Stations
Summit
Hen efer . _-- ---- .-. -.------T ooele
Tooele __ ______ _____ _______ . ___
Uinta
Ft. Duch esne --- ----- ---V r nal _______ _____ ___ _________
Wasatch
Heber -- ------- --- ---- -- -----W eb r
Huntsville ___ ___ ___ . ____ __ __
Ogd en ----- -------- --- -------Middle Section
Carbon
Price ------ --- -------------- -- Eme ry
Castle Da le ________________
E m ery ___ __ ___________________
Green River ---- --- .-----Juab
L evan ---------- ----- -- ------Millard
Deseret --- ------------ ---- --F illmore ------.------------.
Scipio ----- ----- ---- ------- --San Pete
IV[anti -------------------- --- Mt. Pleasant __________ __ __
S evi l'
Richfi eld ------ --- -- --- ---- -Utah
Provo --------- ------- ---- ---Southern Section
B eaver
Beaver ------------- ------- Min ersville ------ ------ ---Garfield
Coyoto -- --- -- -.-- .------ .- -Escalante --- --- ---- ---- --- P a nguitch
Tropic ________________________
Grand
Moab -----------.-------------Iron
Lund ------ ----- -- -- ------- ---Modena ---------- ---------Parowan ----- ----- ------ ---Kan e
Kanab ---------- ------------ -Piute
Marysvale ----_ ... _----------San Juan
Monticello __ __ __ ...... __ ____
Washington
St. George ----- ----------Wayne
___ _ w ___ _

_ . _ . ___

~f:t~~~--~~~~~~~~~~~~~~~~~~~~~~

,I

in
Feet

Killing
Frost in
Spring

Fir st Killing ' Length
of
Frost in
Season
Fall

I
I
I
I
I
I

5,301

Ju ne 9

Sept . 5

4,900

May 11

Oct. 9

4,941
5,060

May 24
May 1 8

Sept. 19
Sept. 28

4 ,5 93

Ju ne 18

Sept. 8

5,100
4 ,3 10

Jun e 5
April 26

Sept. 2
Oct. 9

I

89
167

,I

5,557

May 20

Sept. 22

I

125

,I

5 ,500
6,200
4 ,0 8 0

May 29
Jun e 7
April 29

Sept. 17
Sept. 19
Sept. 30

I,

5, 010

May 21

Oct. 3

4,541
5 ,100
5,260

Ju ne 4
May 15
Ju ne 8

Sept. 14
Sept. 24
Sept. 9

I,

,
,
,
,
,

,
,

I
I
I,
I,
,
,

,

I,
I
I,
,

,
I

I
I
I,
I
I
I
I
I
I
I,
I
I
I
I

I May
May

29
12

Sept. 20
Sept. 27

May 24

Sept. 16

4,532

May 24

Sept. 23

6,000
5,070

Ju ne 5
April 23

Se t. 18
Oct. 15

5,700
5,700
6,560
7,000

Jul y 4
May 22
June 16
June 4

Sept.
Sept.
Sent.
Sept.

4,000

May 1

Oct. 2

5,575
5,859
5,350

151

,

118
133

I,

82

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I

111
104
154
135
102
132
93
114
1 38
115
122

I
I
I

105
175

I

67

I

9
26
10
19

98

I 127
86
I
I 107
I
154

I

5,092
5,479
5,970

May 25
May 23
May 26

Sent. 21
Oct. 1
Sept. 25

I
I

4,925

May 19

Sept. 28

6,180

May 30

I
I 132
I

Sept. 17

7,050

May 21

Sept. 26

I
I 128

2,880

April 17

Oct. 16

I

7,000
7,000

I

119
131
122

I

110

I

June 13
June 21

Sept. 3
Sept. 7

I

I
I

182
82
78

' -
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Altho a season free from killing frosts is necessary for bean
production, fairly cool and fairly moist climates are favorable.
This is ·shown by the fact that the best bean regions of the United
States have such climates. New York, Michigan, Wisconsin, and
Maine have just such climates; all are leading states in potato
production as well as in bean production. California has a hot
climate, but this is partly overcome by irrigation and variety
adaptation and by the fa.c t ' that many beans are grown in the
cool, foggy coast counties of the southern part of the state. Lima
beans thrive in hot summer weather. It has already been pointed
out that the bean industry of New Mexico is rather largely dependent on a drouth-resistant variety. There, also, irrigation is
a factor.
A IR DRAI NAGE

Air drainage is an important f actor as it helps to protect a
given area against frost. It is well known that certain parts of
our mountain valleys do not suffer from frosts when other par ts
do. Such protected areas occur usually on slopes or near the
mouths of our ravine-like canyons. Canyon br eezes are of almost
nightly occur rence in some sections. Peaches and cherries ar e
often not killed by frost in belts where this air drainage is active,
whereas in the valley bottoms or in other parts with poor air
drainage there is considerable injury. The same applies to
beans. Salt Lake City, Ogden, Logan, Farmington, Tooele, and
Minersville are all 'located at the mouths of canyons. Fillmore,
near a canyon, has a growing season of 132 days, whereas Deseret
in the bottom of the same valley has one of only 102 days,--a
whole month, shorter. Thus, air drainage deserves considerable
attention in deciding to grow beans and in determining the proper
time to plant.
SOILS

Beans thrive best on warm, porous soils that are at the same
time fertile, retentive of moisture, and yet well-drained. Tho not
thriving as well on either clayey or gravelly soils, field-beans can
be grown successfully on them if care is taken to put these soils
in proper condition. An old saying sometimes used to describe
. an extremely poor soil is that it is "too poor for beans." This
implies that beans are adapted to depleted soils, but such is not
always the case. IVIineral plant-foods are required in abundance.
Phosphorus, potassium, and lime must all be readily available, and
yet beans do better on poor soils than some other crops. Like
other legumes, the bean can supply considerable of its own nitrogen if the mineral plant-foods are available and if the soil is wellrerated, moist, and contains sufficient active organic matter to
permit desirable bacteriological activity.

12
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There are, however, four rather common soil conditions in the
arid West that are decidedly unfavorable to bean production:
(1) compact soils, (2) alkali, (3) water-logged soils, and (4)
extraordinarily large supplies of organic matter.
Compact soils cause a dwarfed vine growth. Pods are borne
as abundantly as on more thrifty plants, but the total yield is
likely to be low. Clayey and other compact soils are not porous
enough to permit easy aeration. Such soils are likely to be overwet and sticky in spring and hard and dry in lat e summer and
autumn. Both of these conditions are undesirable; wet, sticky
soils do not warm up soon enough, whereas hard soils do not
allow the free access of air either to roots or to bacteria. Moreover, compact, clayey soils are likely to crack and thereby expose
the soil moisture to rapid loss by evaporation. Finally, it is difficult to maintain the moisture supply, since great compactness in
a soil both reduces the water-holding capacity and also causes
additional water to be' absorbed but slowly. Rapid rains are
likely to run off and irrigation water either to waste or to be
applied in sufficient quantity to moisten only the top layers of
soil.
Alkali injures beans markedly. Where only traces are present in the soil, the plants are slightly stunted. Larger quantities
materially reduce both growth of vines and yield of seed. When
salts are extremely abundant, germination is poor and later
growth greatly retarded. Because of this sensitiveness to alkali,
it is probably wiser not to atten1pt beans at all on lands that are
even slightly impregnated. Barley or sugar-beets will probably
pay bet ter.
,
W ate?"-logging, even when unaccompanied by alkali, is disastrous to beans. If alkali is present as well, the prospeet for a
good yield is poor indeed. Water-logging shuts out air from the
soil, prevents its early warming, and is likely to be fatal to the
necessary bacteria. Cultivation, harvesting, and curing may also
be difficult and expensive, partly because such soils are likely to
become compact in late summer or because of stickiness in the
soil due to excessive moisture.
Well-decayed o?"ganic matte?" assist s beans to make thejr best
growth and to maintain a uniform supply of soil moisture, but
excessive quantities, such as occur in creek beds and sloughs, on
freshly plowed sod, or after heavy applications of barnyard
manure, stimulate rank vine growth. Luxuriant stem and leaf
growth seems to reduce the number of pods and also to encourage
disease. Thrifty vines are necessary to high yield, but they should
not be so rank that they will not stand well out of the water
furrow, at least while green. Air and sunshine both aid in preventing disease and in encouraging seed growth.
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Loamy soils then are most desirable for beans. Such soils,
while both fertile and retentive of moisture, are at the same time
warm in spring and porous enough to permit both soil aeration
and under drainage. Cultivation and irrigation are less troublesome than on other soil types, and curing can be effected without danger of discoloration to the seed. This applies particularly
to the white varieties. Clay loams, sandy loams, and even fine
gravelly loams may be used. In -f act, a wide range of soils-most of our good soils-are adapted to bean production. Coarse gravels
must, of course, be avoided on account of their low water-holding
capacity and their low available fertility. In spite of this, rather
rocky soils may be used profitably if there is enough fertile soil
of good water-holding capacity mixed with the rocks.
SOIL MOISTURE

Beans are also sensitive to soil-moisture conditions. In early
growth the soils should be moist enough to permit rapid germination and vigorous growth. They ought not, however, to contain
enough water to be muddy. Because over-wet soils are cold and
lack reration, they cause sloW germination and uncertain growth.
As the plants get older an abundant, uniform supply of moisture
in the soil without water-logging is helpful. Small quantities of
organic matter are valuable in bean soils chiefly because they
assist the soil in maintaining a uniform degree of wetness. Gen-eral observation, however, seems to indicate that excessive organic matter causes a luxuriant growth of vines at the expense
of seed. Protective mulches can also be formed more readily on
soils of medium moisture content.
PLACE IN THE CROPPING SYSTEM
Beans are valuable in various cropping systems. Tho there
are many systems of crop rotation or partial rotation in Utah,
general systems for only four groups of farms require especial
attention. These are: (1) for farms where neither alfalfa nor
grain is the basic crop grown; (2) for farms where alfalfa and
potatoes or sugar-beets, or all three, form the principal crops;
(3) for farms where grain rather than sugar-beets or potatoes
is the principal cash crop; and (4) for dry-farms where wheat is
the chief crop. Grain is usually of small consideration in the first
group, of only moderate importance in the second, but together
with alfalfa of primary importance in the third and the fourth.
Truck farms are the only one that grow neither alfalfa nor
grain as principal crops. These are confined almost entirely to
parts of Weber, Davis, Salt Lake, and Utah counties. The land is
too high-priced for grain and not much alfalfa is grown because
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the farms are too small to compete successfully with those that
are both of considerable extent and at the same time fairly well
stocked with dairy cows. On such truck farms an occasional crop
of beans (or peas) is necessary to keep up the nitrogen supply of
the soil and to afford some semblance of rot ation. It may be
advisable to grow beans (or peas) only once in f our or five years
on the same land, altho more freq'u ent crops may be profitable.
, In some cases beans can be planted after an early crop is harvested or before a late one is planted. In either case this would
permit the land's doing the double duty so desirable in these
ections.
On larger general farms where potatoes and suga -beets, together with alfalfa, form the principal crops, it may be necessary
to modify the cropping system somewhat to make beans fit in.
Alfalfa f urnishes hay and also serves as a nitrogen restorer ;
potatoes or beets comprise the cash crop; usually cereals are
grown for silage or grain. One rotation that would be good under
such conditions is alfalfa four or five years, corn for silage one
year, beets one or two years with some manure, beans 0 e year,
beets one year with manure to supplement the bean residues, and
small-grain one year to serve as a nurse crop for alfalfa, or to be
taken off early and the alfalfa sown after it is harvested. In
case corn is not grown potatoes could f ollow alfalfa, making t he
cropping system alfalfa, potatoes, beets with manure, beans,
beets with manure, and grain. Potatoes might also be grown
just ahead of the nurse crop instead of beets. S8me farmers
grow potatoes ,oftener than this, ' but in such cases diseases are
liable to cause trouble. A possible rotation here would be alfalfa,
potatoes, beets or grain, beans, potatoes, and alfalfa, with or
without a nurse crop. Some farmers prefer oats or barley to f ollow alfalfa because it is not then necessary to cut out by hand
roots which the plow did not kill. In these rotations beans would
serve as an additional cash crop and also as nitrogen gatherers
to break the long period between two alfalfa crops.
Where only grain and alfalfa are grown extensively, a still
different arrangen1ent is L8~er '-' l y . A p3ssible :rotat ion would be
alfalfa five or six years (in some nections seven or '2ignt and in
others only three or four), corn, small-grain, beans, corn with
manure, or small-grain as a nurse crop. If corn was not profitable the rotation might be alfalfa, small-grain, beans, smallgrain, and a different small-grain with n1anure to serve as a nurse
crop for alfalfa.
In young orchards beans are highly profitable when grown
between the rows of trees. This furnishes an income from the
land until the orchard comes into bearing. The beans will also

FIELD BEA NS

15

help to maintain the nit rogen supply which is r'e adily depleted in
case clean cultivation is practiced.
.
On dry -farms, beans alternate well with wheat. They are
good for this r otation because they fur nish a legume in the cr opping system and becau"e they can be t aken off the land in time

Fig . 4.-

B eans pay \Y e ll betwecl th e tr ee 1'0 I'S e f yo ung orcilards.
.
c...lso h Ip the tre es .

They

for fall planting. Of cour se, where the r ainfall is too light, only
one cr op in two years can be gro n. It will then be wheat, fallow, wheat. At the ephi substation, h owever, where the r ainfall is about 14 inches, wheat did as well after beans as .af ter"
fallow. Another possibility is wheat, beans, fallow, tho it is
doubtful whether wheat one year in three is profitable enough.
At the present price ($2), it pr obably is not. In some sections of
Utah part of the land is sown t o dry-f ar m alfalfa which is left for
long periods. When plowed up, these fields are cropped to wheat
with alternate fallow. Beans could be grown here as well as
where no. alfalfa is grown on the dry-f arm.
There are all sorts of other cropping systems; in some sections
each farmer has one of his own, or even none at all. The
sooner some sort of rotation (including the keeping of livestock)
is begun the better for agr iculture in Utah. Beans are helpful
both as a cash crop and to introduce a legume into dry-farming
and trucking systems, or to break the long period between succeeding alfalfa crops. Late planting and relatviely early harvesting enable beans to be used in various cropping combinations.
Then, too, because they are annuals, they can be fitted into a
rotation almost anywhere, at least so far as convenience is conT
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cerned. Finally, they do not compete seriously for labor with
other common crops.

Fig. 5. -A good fi e ld of dry -farm beans .

PREPARATION OF THE SEEDBED
For successful bean production, the proper preparation of the
seedbed is more important than any other single operation. In
irrigation farming, a well-prepared seedbed involves the preparation of the land for irrigation, the securing of the necessary
supply of organic matter, plowing, packing, mulching, and the
control of weeds. In dry-farming, no attention need be given to
leveling for irrigation or to head-ditches for delivering and distributing water. Otherwise, however, the same operations are
necessary, altho with a somewhat different emphasis.
Preparation fo,;' lr-rigation.-Long before the plowing season approaches, land should be prepared for irrigation. This is
not so simple as it 'm ay seem. In the first place head-ditches for
delivering water and the necessary distributing ditches leading
out from these must be made. Since beans will, in practically all
cases, be irrigated by the furrow system, it is necessary to determine first the direction in which water is to run. Ordinarily
this prob"lem is sadly neglected. Because many of our farm lands
slope in two or more directions, it is possible to run furrows in
anyone of several directions-straight down the field from end
to end, straight across from side to side, or at various diagonals.
Since bean roots offer little resistance to washing, the slope
should not be exceptionally steep. Badly rutted furrows permit
rapid evaporation and also render both cultivation and harvesting
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inconvenient. Besides it is detrimental to the land. Nor must
the slope be too gentle, for this will encourage flooding across
from one furrow to another leaving the ground too wet for beans.
Sometimes the land is naturally uneven or has been made so
by deposits of silt near the head of inlet ditches on alfalfa
or other fields that have been long without plowing. Washes and
"dead" furrows, too, often give an uneven surface to many of the
best fields. The wise plowing of "double" furrows, the
proper dragging after plowing, or the judicious location of
distributing head-ditches will usually overcome · slight irregularities of surfa~e. If, however, the land is markedly irregular it is highly profitable to level with plow and
scraper before plowing. This not only saves labor in irrigation,
but enables the irrigator to distribute water evenly, thereby getting more efficient service from both land and water. After any
consid~rable filling in low places, enough time should elapse before plowing to allow the loose earth to settle to its permanent
level. This makes it possible to find and fill low places that would
permit the formation of pools during irrigation.
Manuring.-The supply of organic matter likewise deserves
attention previous to plowing. If heavy sod has been broken
within a year or two, or if the crop preceding beans was manured,
the soil will in all probability contain sufficient humus. If, however, there has been no addition of organic matter for two or
three years-particularly if the soil is either rather compact as
in the case of heavy clays, or is decidedly loose, as in the case of
sandy or gravelly soils-some sort of organic matter should by
all means be applied. Sometimes the residues from the previous
crops-stubble from grain or tops from beets or potatoes-will
leave nearly enough organic matter in the soil. In case a still
larger quantity is needed a thin coating of partly decomposed
manure should be applied in the fall or as early as possible in the
spring.
Plowing.-The land is now ready for plowing, which operation
should take place in the fall unless markedly inconvenient. With
a late-planted crop, such as beans, it is easy to let fall plowing go
by default ·even when other work is not crowding. With beans, as
with potatoes and beets, this should not be allowed to happen
except under unusual circumstances. If, for any reason, plowing
is to be left until spring it is advisable to work stubble and other
residues into the soil with a disk. This is also a good practice
when manure is applied in autumn and not to be turned under
until spring. Scattering the manure during winter is next best
to fall application, but if this is impossible applications should be
made as early in spring as the land will permit. In either fall or
spring, manuring should take place at the earliest time possible.
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Late manuring in spring is accompanied by so much risk that it
is probably unwise to apply it at all unless the straw and coarse
part of the manure are so completely decomposed as to be in a
fine, crumbly mass. Coarse material of any sort turned under
just before planting is apt to cause rapid drying and hence poor
germination.

Fig. 6._The rod weeder, used in the Pacific Northwest to con trol w eeds
on fa llow s a nd seedb eds.

Plowing, like manuring, is best done early, whether in fall or
spring. In no case should beans be drilled in imlTIediately after
plowing. Poor stands are likely to result unless enough time is
allowed for the soil to settle into a firm seedbed. Six or seven
inches is probably the best depth to plow. Shallower plowing is
not likely completely to cover manure or plant residues, whereas
deeper plowing is likely to be too expensive of both time and
horse labor.
Fall-plowed land, except where the blowing of the soil is
troublesome in winter, should be left just as it turns up witho'u t
harrowing or dragging of any sort. This gives frost a chance at
clods, insects, and plant diseases and also facilitates the passage
of fall, winter, and early spring rainfall into the subsoil where it
is stored for use during the growing season. Because fall-plowed
land will settle enough during winter, it is not necessary to use
packing implements, such as the disk or culti-packer, unless desired for some other reason. As soon as the land is dry enough
to bear the horses in spring, harrowing or disking should smooth
down the surface and make a mulch on it.
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Harrowing.-To get the best results from spring plowing not
only must it be early, but it should be followed at least each half
day with a spiketooth harrow or with an equivalent smoothing
implement that will form a mulch to conserve the soil moisture.
If the land is cloddy or if much coarse organic matter is turned
under, it may be wise to use the disk or the culti-packer to pulverize clods and to promote decay by firming the subsurface.
Other later harrowings may take place advantageously. These
will break any crust and form a surface mulch, further firm the
seedbed beneath, and pull out weed .seedlings before they can
become established. This is . the most economical time to kill
weeds because wide implements may be used and because the
weeds are killed by slight scratching. Should the soil be badly
infested with weed seed, this cultivation will bring them to the
surface where they can germinate and be killed by the next cultivation. When planting time arrives, if the seed-bed has many
weed seedlings in it, a final harrowing should precede the drill.
In spite of all that can be done, weeds sometimes get too large
for the spike-tooth harrow. The springtooth or disk harrow
m.u st then be used. Farmers of the Pacific Northwest use a rod
weeder, wh ich is merely a rod about an inch in diameter fastened
on wheels in such a way that it can be let below the surface.
Some "brands" of the machine have cogs to give the rod a rotary
movement. This prevents clogging due to weeds catching on the
rod. This weeder seems to be so effective that our dry-farmers,
perhaps even our irrigation f armers, may find it an economical
-implement.
VARIETIES
In choosing the variety of beans to grow, three factors must
be considered: namely, (1) yield, (2) price and ease of marketing as determined by demand, and (3) the tendency of the district. The influence of yield and demand are evident. Utah has a
good start toward standardization on the varieties of small white
field beans. It would, therefore, involve some difficulties to run
counter to this current. Besides, yield and prices also favor these
varieties.
Table VI shows the comparative yield for four years of the
varieties tested at the Experiment Station. The five highestyielding varieties in order were Tepary, Little Navy Wonder,
Utah Pea, White Marrow, and Michigan Pea. All of these are
small white beans, and all are in demand on the local market
except Tepary which is a different sort of bean from the others.
Cooking tests at the canneries have reported favorably on the
Little Wonder Navy, the Utah Pea, the Michigan Pea, and the
White Marrow varieties, but not on Teparies.
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As the names indicate the Utah Pea and the Michigan Pea are
pea beans, and White Marrow is a marrow bean; Little Wonder
Navy is a medium bean. Tho varying somewhat in size and
shape, all four of them are nearly enough alike to be considered
as one group. The varieties in the next group-Lazy Wife, Long
Yellow, and White Kidney-are kidney beans. So are all the
others except only Swedish and Choice Navy which are both
medium beans. The acre-yields of the kidney varieties were
reasonably good, but they have not been quite so satisi actory as
the five leading varieties. ·Price, too, is usually from 1J2 to 11/ 2
cents a pound less for the kidney beans t:p.an for the small white
ones. Tepary beans are so extremely poor in cooking qualities
that they ordinarily sell from 1 to 3 cents lower than the small
white varieties.
Table VI.-The Acre-yields of VaTieties of Field B eans.
years (191 3 and 1914, 1917 and 1918) .

F OUT

-

I

1917
1917
AverGreenage'
Variety
1914
ville CollegE
1913
191 8
Farm
Farm
Bushels, Bushels I Bushels ,:Bushels Bush els l Bushels
37.2
44.9 I 32.4
26 .9
35.3
29.2
29.5
32.4
22.7
28.4
Utah Pea ____ __ _____ __ ___ _____ _
32.4
33.3
26.0
27.3
17.9
27.4
White Marrow ____________
23'.7
35.4
28.3
29.8
19.9
27.4
Michigan Pea ___ ___ ___ ____ _
26 .0
32.4
23.2
27.2
Lazy' Wife -- --- -- ----.-. -- -29.2
41.4
12.4
17.2
25.0
Long Yellow -- ---- -- --- --23 .7
27.1
26.0
23.0
17.7
23.8
White Kidn ey __ ______ ____ __ \ 22.4
35.4
21.3
18.7
17.0
23.0
Choice Navy ________________
22.4
29.2
22.4
19.6
13.5
21.5
White W a x ____ _________ ___ __ I 16.8
27.1
23 .6
11.4
19.7
Kentu qky Wonder ______
16.2
18 .7 I 19.4
19.8
1 8 .5
Boston Yellow Eye ______
25.1
18.7
18.9
15.3
17.2
8.0
Red Kidney -.---- --- ------ 24.7
16.1
12.0
17.6
Dwarf Horticultural ___ _
18.9
17.9
14. 5
17.1
New Bountiful _____ __ ____ _
20.4
15.1
9.9
Mexican Pinto
16 .5
27.3
0 .0*
14.6
Swedish ___________ __ ____ _____ __
16.5
17.0
13.4
6.7 t
!
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In addition the plants of Little Navy Wonder, Utah Pea,
Michigan Pea, and White Marrow are erect and sparse rather
than viney and luxuriant. This erectness holds the pods up out
of the water furrows and permits a free circulation of air thru
the vines. Because of this, maturity is more uniform and curing
is more readily accomplished, especially in damp weather. In any
seas,on this is likely to be a factor, a it was at the Experiment
Station in 1918 when the beans were wet in the field three times
before getting dry enough to harvest. The small-vined varieties
*Did not mature.
tWere rained on; shattered badly.
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lost seed by shattering but not nearly so badly as did the Swedish, a bean of more luxuriant vine growth.
Thus all things considered, Little Wonder Navy, Utah Pea,
White Marrow, and Michigan Pea appear to be the best varieties
for Utah, at least for the present.

Fig. 7.-A good yield of field beans. Th e picture was taken after a slight
frost. ( Courtesy Colo . St ation).

Little Wonder Navy and White Marrow have been grown
here for a number of years under these names. Seed of Michigan
Pea was obtained from one of the canneries two years ago. Utah
Pea has long been grown in the vicinity of Logan under the name
White Flageolet. Last year the· author classified the varieties
and found this one to be a pea bean and hence misnamed. Accordingly, its name was officially changed to Utah Pea bean on
the Experiment Station records. Growers were also requested to
adopt this name as a step toward clarification of varietal names.
Tepary beans came from Arizona where they are commonly
grown. The other varieties have been secured from seedhouses
as ordinary commercial stock.
PLANTING

. Time.-Planting should not be done too early. Early-planted
beans run the risk not only of a late spring frost but also of poor
germination. Even when there is no frost after planting, wet
storms and cool weather may delay germination so long that the
beans begin to decay. Poor stands are almost sure to result
from such conditions. Some seasons there may be no storms, the
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weather may warm up early, and a good stand be obtained. To
delay planting seems so much time wasted, but year after year
too early plantings result in poor stands or delayed growth. Because of this, planting should not only wait until all danger of
frost is past, but until the soil is well warmed up. Immediate
germination and rapid growth will then take place. Of course,
too late planting will also be fraught with dangers, such as the
drying out of the seedbed or maturity being delayed too late in
the fall.
The proper time for planting beans is about the same as for
corn. It is difficult to set a date because seasons do not resemble
each other; some soils warm up sooner than others; and valleys
vary considerably in earliness on account of elevation, direction
of slope, drainage, prevailing winds, or 'anyone of several other
physiographic features. Taken altogether, however, sometime
between May 5 and May 20 is likely to be the proper time for
valleys with elevation around 4,500 feet. Higher valleys may
have to wait longer. There will be but few errors if corn-planting time be accepted as good for bean planting. Where corn is
not grown, the potato-planting season may be accepted as a guide,
tho this varies more than does that for corn planting.
M ethod.-Probably the best method of planting beans is with
an ordinary small-grain drill with some of the holes stopped up
to get rows the right distance apart. Convenient distances are
from 28 to 32 inches. Some growers may find it advisable to
plant the same distance apart as beet rows in order to cultivate
with the four-row beet cultivator. This, however, is likely to be
too close, since beans are somewhat viney and will clog water
furrows to some extent.
.
The grain drill, when properly regulated, will scatter single
beans along the rowan inch or· so apart. Devices have been perfected for planting in hills; the corn-planter is often used for this
purpose. Planting in hills, however, seems to have no advantage,
whereas the drill method is easier and cheaper because farmers
already have grain drills. Beans of various sizes should not be
mixed since this causes uneven seeding. Besides, a mixed crop
may. not ripen uniformly and may also cause trouble in marketing.
The best depth for planting is in the damp soil just beneath
the surface mulch. On good seedbeds this will be about 1112
inches. On rough land it may be advisable to plant 2 or even 3
inches, whereas on damp, firm seedbeds, especially on heavy soil
types, an inch is likely to be better than deeper planting. It can
be taken as a safe guide to plant about half as deep again as
wheat would be planted on the same soil. If necessary because
of a dry seed-bed, large beans may be planted deeper than 3
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inches, tho this will not ordinarily be necessary if the land has
been at all well prepared.
The rate of planting varies with the size of bean. About 20
pounds of pea beans, 30 of navy or pinto beans, 40 of marrow
beans, and 50 or 60 of kidney beans will be found about the right
quantity for irrigated crops. For dry-farm beans the rate of
planting will be about two-thirds as heavy, possibly only half as
heavy in very dry sections. The rows should be farther apartprobably 48 inches. Some dry-farmers think planting in hills is
advisable, but because this practice is not well established by
experimental evidence, it may be accepted as satisfactory simply
to drop the beans farther apart in the row. This can be done by
regulating the feed plates. In the bean-growing sections of
Oregon, Washington, and Ida:ho, special feed plates for beans are
fitted into the grain drill.
CULTIVATION

The most effective time to cultivate beans is while the seedbed is being prepared. Fine, mellow seedbeds with the under soil
well firmed and the surface well mulched demand little subsequent tillage unless the land is somewhat foul with weeds or has
a strong tendency to bake. Beans on a good seedbed will demand only one harrowing and two, or at most three cultivations.
Harrowing is most advantageous just before the beans begin to
come thru. A spiketooth harrow with the teeth set well back
will break any crust and scratch out any weed seedlings that may
have germinated. If the beans are beginning to show, it may be
wise to harrow across the rows rather than with them. This is
to avoid the possibility of a root or a piece of undecayed manure
or rubbish that might have caught on a harrow tooth running
down a row and tearing out several plants in succession.
. M ethod.-Where areas of any considerable size are grown, all
cultivation, or very nearly all of it, should be done by horse power. Probably the most available implement now in Utah is the
ordinary one-horse, five-tooth cultivator. Most farms are already equipped with one of these. It is effective but can be
made to cultivate only one row at once. The man's time is not
used nearly so efficiently as it is with the two-row or four-row
cultivators such as are used for corn in the Middlewest. Beet
cultivators may be used, but they need a great deal more attention to avoid injuring the plants than do corn cultivators.
Particularly on the dry-farm it is essential to have a four-row
machine, or at least one that will handle two rows at a time. The
driver rides such cultivators.
Soil can be cultivated close up to the plants if the land is not
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cloddy or filled with undecayed rubbish and if the rows are
straight. As soon as the beans are up far enough to permit the
rows' being easily seen, it is time for the first cultivation. This
cultivation should be close up to the plants and shallow near the
row but considerably deeper
near the middle where the irrigation furrow is to be made
later. This dries out the top soil
and encourages the roots to develop below the stirred soil. It
is well, therefore, in the first cultivation to move all soil that is
to be moved in any other cultivation, or in the making of the
furrow for irrigatlon, but not to
make the furrow. This will prevent roots f r om developing
wher e they ·will later be injured.
F ig. 8.-A two-row corn cultiBeans nat urally develop many
vator that, in some sections , is
r oot s near the surface unless
u sed fo r beans.
t his precaution is taken early in
the season. The cutting of many roots when the furrows
are made is almost sure to weaken the · plant and to delay
its growth just when it should be most vigor ous.
The second cultivation will ordinar ily come between two and
four weeks later, that is, about the time the beans begin to show
need of water. At this cultivation the irrigation fur rows may
be made and the soil stirred as close up to the beans as possible
without allowing the side teeth to break off roots or tear out
plants. In case there are many weeds showing in the bean rows,
it may be wise to walk thru the rows and pull them by hand or
chop them out with a hoe. On the other hand, if there are but
few weeds they may be pulled out during irrigatiDn by the man
tending the water, especially if he is using only a small stream
and the land is well laid off for irrigation.
Within a few days f ollowing the first irrigat ion a crust will
have formed on most soils and many weeds will have ger minated.
This is the opportune time for the second cultivation because the
weeds are most easily killed while they are small and because any
crust formed is broken before too much evaporation has taken
place. This will be the last vigorous cultivation necessary, provided of course there has been no neglect in the preparation of
the seed-bed or in using land foul with weeds. In case of such
neglect another thoro cultivation and a hand weeding may be
required to keep down the weeds. Soon after the second irrigation the beans will begin to spread across the row and to tangle
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into each other. It is then too late to cultivate with horse-power
machinery for the vines will be broken or trodden on. It may be
wise to give a light cultivation just after the second irrigation
and before the vines meet across the rows.
All experiment stations where beans are a common crop advocate that cultivation be avoided while the plants are wet.
There are two reasons for this. The first is that the brittle
stems and leaves are then still more brittle on account of the
turgidity due to an abundance of water in the cells of the plant.
The second reason is that certain diseases are readily spread by
cultivation when small droplets of water are hanging on the
leaves. Some agriculturists say cultivation should also be avoided when the plants are in bloom. They maintain that blossoms
may be broken off, thereby causing a poor "setting" of pods.
Dry-farm beans should never be cultivated deeply. One harrowing just before the plants come up and one or two shallow
cultivations with horse-power cultivators should be all that is
required. It should never be necessary to weed dry-farm· beans
by hand, (1) because this operation is too expensive for the low
yields obtained, and (2) because weeds should be controlled almost entirely in the preparation of the seedbed. Moreovr, there
is generally no application either of manure 'o r of irrigation wat er
to carry additional weed seed to the land. Conservation of moisture should be the only reason for intertillage on the dry-farm.
To accomplish this, crusts must of course be broken after heavy
storms and weeds killed. Unless one or the other of these purposes is to be accomplished there is no justification for cultivation.
IRRIGATION
Beans are sensitive in their moisture requirements. Tho
water-logging is disastrous, extreme drouth is not favorable.
Some varieties withstand drouth, but they do not ·make their
best growth under this condition. N early every person who has
had much to do with beans advocates that they be irrigated
rather lightly. The deep loams and clay loams which compose
nearly all the best farming lands of Utah probably require only
two or three irrigations. Very porous sands and gravels will
require from three to five light applications. The low waterholding capacity of light soils makes it imperative to apply water
more frequently but in smaller quantities. From 10 to 15 inches
is probably the right amount to apply on beans during a season
in most sections of Utah. Very gravelly soils may require more
than five applications, but if so, the quantities should be still
smaller, that is, applied rapidly.
The first application should be applied neither too early nor
too late. One danger of very early irrigation is that it may cool
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the ground excessively. It is well, however, to apply water before
the plants wilt so badly that they take on a dark, unhealthy
color and stop rapid growth. Farmers of some sections can get
water whenever they wish it. These men will do well to irrigate
beans as soon as they begin to take on a dark color and show
signs of being wilted at other times than in the middle of the day.
Persons used to handling potatoes can judge the need for water
in beans by the same indications as for potatoes.
Where the water goes from one farmer to the next by
"turns", it is well to irrigate a few days too early rather than a
few days too late as the missing of a turn might necessitate. It
may be wise to irrigate every alternate row one turn and the
other alternate rows or all of them the next turn. The rows irrigated the first time need to receive only enough water to make
sure that there will be no retardation of growth. These two applications would be counted as one complete irrigation. If there
is danger of a water shortage, it may be wisdom to irrigate
rather early, especially if the season is warm. The main thing
to be accomplished is to avoid a retardation of growth due to a
scarcity of soil moisture, since this may markedly decrease the
yield.
Considerable care should be exercised to get enough water to
the plants at the lower end of the rows without over-irrigating
those at the upper end. This is best brought about by running the
rows in such a direction that there is enough slope for the water
to run readily but not enough to cause the soil to wash easily. A
good head of water should be used and the head-ditches should
be near enough to enable the water to run quickly to the lower
end of the rows. Short runs are to be preferred to long ones,
especially on coarse sands or porous gravels. It is easy to run
small streams down long furrows and shut them off as soon as
the water reaches the end. This, however, distributes the water
very unevenly, because the upper end is thoroly soaked-often
wastefully so-and the lower end is wet only in the furrow bottoms. It is good practice, and one that avoids waste of water,
to start at one end of the field and work toward the other, allowing the water that has passed thru the furrows of one "run" to
pass into a few furrows on the one just below.
In case the land is uneven, somewhat steep, or difficult for
some other reason, it is often advisable to provide sod for helping to regulate the quantity of water in the furrows. A load of
sod-or coarse manure if sod is unavailable-scattered along the
head-ditches before irrigation is begun may save time and trouble. Small inlets for each eight to twelve furrows are of great
assistance on uneven or steep land.
Sometimes it is also advisable to have a number of sharpened
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willows or pegs to help hold sod or weeds for turning a part of
the stream into one of these inlets. Canvas dams or 10 to 20pound stones are also convenie'nt for this purpose.
Th e second irrigation is best applied somewhere near blooming time and two or three weeks after the first complete irrigat ion. The furrows should have
.-I,
'-~ 8 been stirred with the cultivator
,rI-D
after the first irrigation, but the
"regulation" of the furrows in
the small inlet ditches should
not have been disturbed unless
it is advisable to run water twice
as far the second time. In this
case every alternate head-ditch
is cultivated across and the fur~lB
r"
rows made continuous. When
~ f-D
the vines get long, however,
they hallg into the furrows,
nlaking it difficult to run the
water long distances. It may,
therefore, be best to use short
"runs" thruout the season.
Fig. 9.-Diagram showing small
Some farmers believe that
inlets for conrolling water on u neven land. A, head-ditch; B, la - beans ought not to be irrigated
teral; C, sub-lateral or small inlet; while in bloom, since this will
D, furrows.
cause the blossoms to drop.
Somewhat careful observation does not seem to substantiate this
idea.
The last irrigation- whether the second or fifth-should not
be applied late enough to prolong the growing season so late in
the fall as to make danger from frost imminent. It is commonly
accepted in Utah, California, Colorado, and New Mexico that no
water should be added later than the time when the pods are
beginning to enlarge rapidly. Wet land also makes it difficult to
cure beans properly. Extremely porous gravels, however, may
be irrigated at almost any time, but most of our soils are not of
this type.
SEED SELECTION
!...

A

;:;I

When field beans were first introduced into most parts of Utah
they were practically pure, fairly high-yielding, and reasonably
even-maturing. It is impossible, however, to maintain purity
and uniformity in any crop without a conscious effort to that end.
No selection to speak of has as yet been practiced among the
farmers, and all that the Experiment Station has done is to
purify a few varieties and test these against each other. No
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considerable effort has yet been made either at the station or by
farmers to secur€ improved strains by plant selection. This is
not because of any inherent difficulty, for beans are among the
easiest of crops to improve by selection, provided the process is
understood. The industry is so new that farmers have depended
on importation rather than on selection for seed. But this pioneer stage of the bean industry in Utah is already past. Seed
selection must soon begin, and it might just as well begin correctly.
Pureness of variety, above all, is essentiaL The best way to
, secur e an .unmixed crop is to plant only pure seed. If the best
available seed has a few beans of anot her variety mixed with the
type desired, it will be found profitable to pick these out by hand,
at ~east from enough seed to plant an acre or so which can be
saved for seed the following year. Careful observations during
the summer, especially at blooming time and just before harvest,
will show whether the handpicking completely removed the admixtures. If not, all plants of another variety should be pulled
and fed to hogs or otherwise so disposed of that they cannot
again become mixed with the seed, which is pure with refer ence
to variety. Farmers who grow areas of any size, however, will
find it profitable to select one or two high-yielding and evenmaturing strains within the variety.
Strains.-All the seed from a single bean plant will produce
plants which are essentially alike and which will thereafter br eed
true if kept free from mixtures. Such a series of plants is called
a "strain," or a "line." Nearly any variety of beans is composed
of several or many lines which can be isolated by planting the
seed from individual plants separately. The plants to be saved
are best selected just before harvest. Some plants will yield
more heavily than the others an~ some of these will ripen nearly
all the pods at about the same time, whereas others will have
many of both the immature and the mature pods at this time.
Uniform ripening is a valuable quality in order to prevent
wastage due to the shattering of over-ripe pods and to immature
seed which cause a high percentage of culls.
Plant selection is a simple procedure. If the grower wishes
to save, say fifty plants, he will find it helpful after he has looked
the field over carefully, to pull about 200 of the best-appearing
plants from a part of the field which has ordinary soil and which
bears a uniform stand. Plants should not be" chosen from outside rows and especially not from fertile spots. The plants
selected should be carried unthreshed to a piece of bare ground
or to a large barn floor.
By discarding those plants that are least desirable the proper
number will be secured. While examining the plants for high
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yield and uniformity of ripening, the grower should throw out
any plants the pods of which show brownish or reddish discolorations. These are caused by disease. In some sections it will be
desirable to select for earliness. When 'such is the case the farmer merely chooses his plants from those which mature ahead of
the general crop.
The selected plants are now threshed separately and the seed
of each placed in a paper sack and saved. In the spring the seed
from each plant is planted in a separate row in some part of the
field where the soil is uniform but not above the average in '
fertility. It is well to plant the ordinary seed on both sides so
as to overcome any advantage or disadvantage the outside row
might have. At harvest time it will be found that some of the
rows are poor ones-perhaps poorer than the field crop. These
can be discarded. Some rows will be better than the others or
than the field as a whole. A few plants of these will be saved for
next year's breeding plat and the rest threshed together and used '
for general planting. If it should happen that one or two rows
are markedly better than any of the others, all of the seed from
these should be planted in a separate plat the following spring.
Any plants wIth spots on the pods are, of course, discarded.
In this way the grower will soon get a strain of high-yielding
and even-maturing beans that are free from disease. Of course,
he will continue to watch his field for superior plants and to test
them against his selected strains. Growers of large areas will
find it profitable to maintain a small breeding plat for severa)
years. It involves but little extra work and in many cases materially increases both yield and quality. Kezer';: says that in
Colorado increases in yield up to 25 per cent can be secured in
this way with Mexican pinto beans. One third of such an increase will pay the grower· of one acre to make selections. Ten,
twenty, or fifty acres will make such selections extremely profitable. Besids, curing can be done satisfactorily with less trouble.
There will also be fewer cull beans to discard and consequent y
less handpicking.
HARVESTING
The best t'i'me to' harvest beans is when the majority of th€
pods have turned yellow or have begun to do so. Since no varieties ripen evenly, it is really important to watch the field and to
begin harvesting at about the right time. This will be while
there are some green pods still on the vines, but before the pods
nearest the base of the plant are too ripe. If these earliest maturing pods get too old and dry; they shatter badly and cause
considerable waste. Just before Ithat stage is reached, then,
*Colo. Exp. Sta. Bul. 226, p. 20.
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when fewer green pods are ripening than over-ripe pods are shelling or are ready to do so,- just before this condition is rea-~hed
is the best time to cut.
.
Uniformity in ripening cannot be controlled, but it can be promoted by withholding irrigation water after the pois begin to
grow rapidly and also by having the soil in a porous, well-drained

Fig. 10.- B ean h arvest er .

(Courtesy Colo. Station.)

condition. Soils unusually rich in organic matter are likely to
cause uneven ripening. Many tall weeds which shade part of the
vines aggravate both uneven and late maturity, especially if the
soil is a little too damp. Finally, the small white varieties cause
less trouble in this respect than most others. Not only do they
tend to ripen more uniformly but they also retain the seed somewhat more strongly in the ripened pods.
The methods of harvesting may be classified either as hand or
as machine harvesting.
Ii and harvesting is slow and la.borious and is adapted only
to small areas. Garden lots and small fields in a new bean (listrict are almost invariably harvested by hand. The beans are
usually pulled and placed in small piles. Sometimes a sharpened
shovel is used to cut the plants just below the surface of the
ground. Individual growers in some sections have worked · out
special methods. One grower in the southern part of Utah has
cut off all of an old scythe blade except about six or eight inches
nearest the shoulder. The stub is sharpened and used to cut the
plants just below the surface. He says a combined dragging and
stroke movement gave him much more speed with a much smal-

FIELD BEANS

31

ler expenditure of energy than did hand-pulling, "and then, pulling simply breaks a man's back". Altho hand-pulling is so slow
as to cost tremendously on large areas, some growers succeed in
getting boys to do it at a fairly reasonable cost.
Machine harvesting is more efficient. Perhaps the most satisfactory horse-power device is known as a bean harvester. This
consists of a couple of broad steel knives about three feet long
mounted on two wheels by means of a light frame. The knives
are arranged in the shape of a V except that the . small end lacks
six or eight inches of being closed. The wide part of the V faces
for ward and extends . out far
enough to include two rows.
The blades run a couple of inches
below the surface. Guide rods
parallel to the blades leave the
t wo r ows of cut vines in a n arrow windrow. A good team and
It skillful driver can cut from
8 to 12 acres in a day if the soil
is not packed or too gra velly.
One drawback with stony land is
Fig. l1.- Bean harveste r with
that the blades cannot do good
r a k e a ttachm ent for gath ering
work. Perfect cutting, huwevb eans.
er, can be done on loamy or
sandy soils if there is no rubbish in the soil and if the blades are
kept sharp.
In parts of New Mexico and Colorado many beans are plowed
out. Breaking plows or ordinary stubble plows with the moldboards removed are used to best advantage. Plowing needs to be
done with care or some dirt will be thrown on the beans, thereby
causing extra labor in gathering and also the shattering of some
pods. In Utah county, Utah, beet cultivators with knives attached to the outside shovels have been found to be serviceable.
A sort of combined harvester and thresher is used in some
sections of California. These machines, however, are so expensive and so cumbersome as to be out of the question except in
highly specialized regions or on large farms.
Curing.-After being cut the beans must be gathered up.
This is accomplished in one of several ways. As already indicated, those pulled by hand are usually piled at the same time
into small shocks about the size of a haycock. Men with
pitchforks sometimes follow the harvester or plow' and nearly
always the shovel or scythe stub. Horse-power, however, is
more efficient for gathering. Some harvsters have teeth for
bunching behind the blades. These resemble the teeth of a hayrake. Where these bunching attachments are not used, dump
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hayrakes or side delivery rakes are commonly used for gathering
the beans. The shocks are of course finished with pitchforks,
for the piles need to be tall and neat to prevent wastage by rain
or wind.
Should the beans get wet enough to require turning while still
in the field, this should be done before the pods are entirely dry.
Otherwise, there may be considerable shelling.
Stacking .-Beans are usually stacked to protect them from
storms and to permit them to "sweat" before being threshed.
This seems to make the seed somewhat tougher, thereby reducing the splitting of seeds that takes place in threshing. Some
growers scoff at the idea that sweating has any effect whatever
on splitting. However this may be, it is probable that stacking
pays if only to protect the beans against rain, or in some regions
against severe wind, as well.
When the beans are dry they are loaded on tight bottomed
hayracks over which a canvas has been placed. A foot or so of
straw under the stack on the ground will save the pods from
touching damp ground and will also catch any seed that shells out
in handling. If available, old carpets or canvas may to advantage
be spread over the straw to catch loose beans.. There will be
many of these if the man who builds the stack tramps the vines,
as he may need to do in order to make a good stack. The middle
of the stack should be kept solid and higher than the edges which
should be erect. This method of stacking and a good covering of
straw will effectively protect the beans against any showers,
except the heaviest. Some growers consider it unwise to put
more than four or five wagon loads in a stack, lest heating should
occur. Others build much larger stacks, if the vines are fairly
dry.
Hay derricks are seldom used for unloading on to the stack,
tho there is no apparent reason why they should not if precautions are taken to catch the loose beans. A canvas between the
wagon and the stack should take care of this. Hay nets may be
better adapted than forks, but thousands of acres of wheat headings are unloaded in Utah every year by means of ordinary derricks and jackson forks. Derricks would not of. course be used
except for considerable areas, altho under proper conditions they
are great savers of man labor. Hand pitching to the stacks is not
only extremely hard work, but it is too slow for big-scale production. It is also doubtful if unloading with a derrick would cause
more shelling than hand pitching.
THRESHING
The tlireshing of beans is accomplished in one of two general
ways. They are either tramped out on threshing floors or
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threshed in some sort of separator. In districts that are just
beginning the bean industry or where only small areas ar~ grown,
the floor method is rather commonly used. However, machine
work is usually more satisfactory and is largelv u"p.d in the older
bean-growing sections.
In the floor method, beans are taken to a· piece of adobe
ground that has been wetted and packed for this purpose. When
dry such land is almost as hard as brick. Old carpets or canvas
may be spread over the floor, but often this is omitted. Two or
three feet of bean vines and pods are thrown on the floor and
tramped out by driving unshod horses, cattle, sheep, or goats
over them until the seeds are free from the pods. The vines are
thrown off with pitchforks, care being taken to shake out any
beans that may be left in the vines. More unthreshed vines are
put on the floor and the process repeated, either before or after
gathering up the threshe~ seed. In California rollers drawn by
horses assist in shattering the pods.
Flailing is still common with small growers. Vines are spread
in a layer on a canvas which is placed on firm ground or on a
barn floor and are then beaten out with a flail. This is probably
the cheapest way of threshing beans from areas of an acre or less.
Kezer* reports that one man can flail out from fifteen to eighteen
hundred pounds in a day, altho this is usually counted enough
for two men to do in one day. Beans threshed by flailing or by
tramping are usually run thru a fanning mill before being
marketed.
HendrY-r says that in California warehouses lose only 3 per
cent in recleaning floor-threshed beans, whereas there is 5 to 7
per cent waste in the machine-threshed ' seed. Prices to growers
are adj usted according to the waste in recleaning.
Machine threshing is best done with a special bean thresher,
or bean huller, as it is called. This machine does not split so
many beans in threshing as does a grain thresher. As soon as
many beans are regularly grown in a district, it will pay the
growers to cooperate and buy a huller. Meanwhile, fairly good
work can be done with an ordinary grain thresher if the proper
precautions are taken. All of the concave teeth except one row
and half of the cylinder teeth should be removed. It is recommended by the United States Department of Agriculture§ that
the speed of the cylinder be reduced to 300 or 400 revolutions a
minute, but that pulleys be so adjusted as to enable the rest of
the separator to be run at ordinary speed. It is also considered
unwise to allow the beans to pass from the elevator into the
*Colo. E x p . Sta. Bul. 226 , p . 14.
tCalif. Exp. Sta. Bul. 294, p. 334.
§U. S. Dept. Agr. Farmers' Bul. No. 907 , p . 12.
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cylinder a second time, since this increases loss due to splitting.
Stacking is also thought to r educe splitting because sweating
toughens the seed. If this is the case, as it seem s to be in spite
oof some disbelievers, stack ing is to be h ighly r ec mmended, f or
split beans are great} discr "minated aga inst on all markets.
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F ig . 12 .- Dia g ram of bea n thresh er sh owir g A, CyliI der r u n s lowly ; B,
t a ndem cylin d e r run at n ormal rat e ; C, f ramework of machine ,
sh ow in g a bsence of re turn ele va t or .

Beans may be threshed either from the field or from the
stack.
hen threshed f r om the field it is necessa y that they be
thoroly dry, the drying usually being done in the windr ow. The
beans are then°ha uled directly to the thresher or to the threshing fioor. In California a combined harvester -thresher is used.
Concerning this machine, Hendry* says:
"The combined har vester met hod is new in California but is
gaining favor rapidly. By it the beans are lef t.in windrows until
thoroughly cured, when they are picked up by a movable threshing machine driven by its own power or drawn by a t r actor. It
results in the elimination of cocking and hauling and is efficient
and economical when employed under conditions for which it is
adapted."
This machine is of course too expensive to be used save in
specialized bean-growing regions or on large farms.
MARKETING
Since beans are by no means ready for market when threshed
they must be properly prepared. This preparation ordinarily
consists of cleaning, polishing, and grading. In addition, white
beans occasionally need to be hand-picked. So far as the farmer
*Calif. Exp. Sta. Bul. No. 294, p. 335.
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is concerned, however,he is thru with them when they have been
threshed and bagged. The beans are most frequently sold to a
local buyer who pr epares them for market.
Cleaning consists of several operat ions, the first of which is
screening. During this process broken beans, pieces of earth or
small stones, bits of vine and pod, and other fore ig material are
separated from .the whole beans. Following this, t he beans p~ss
thru another machine consisting of three rubber rolls which remove clods the same size as· beans by means of ext r a frict ion due
to their rough surfaces. This done, the beans are ready for polIshing, which is accomplished by means of a hollow cylin er partly filled with sawdust. F inally, a uction air-draught removes
fine dust particles.
·The grading of beans on all important markets is done according to color and size. In some varieties there are five size
grades, but navy beans are separated into only two sizes- arge
and small. These grades may differ on each market , as t he
United States Bureau of Markets has not yet established uniform
grades for dry beans. It is only reasonable to expect that this
will be done in the course of a few years. Meanwhi e, it is nece3sary to accept the grades that local markets or buyers find it
convenient to use.
The price of beans is soaring just now, largely on account of
the great demand for beans in army rations. Meat ha a_so
become scarGe and hence high-priced. Beans, having t he possibility of being a part substitute for meat, may possibly have
acquired a sympathetic price inflation. Normally, however, they
demand a price of three to five cents a pound. This is likely to
be maintained because Utah grows only a small part of the beans
it uses. When our production exceeds local demand, then . more
distant 'markets must be sought. Because the United States is
an importer of beans the price is rather stable in American
terminal markets. There is not, therefore, much danger of a
sudden slump. Then, too, the fact that Utah cans many beans
helps make a steady market and a good price.
Cleaning costs about $1.50 a ton, and grading another 50 or
75 cents. At present the farmer allows nearly all this work to be
done by the buyer or by the warehouse to which he sells. This
may be the most economical place to do it, but some farm bureaus
are getting ambitious to try it. Formerly, cleaning and grading
were done only at the terminal markets, but now Michigan alone
has over 200 local elevators and warehouses. Equipment is not
extremely expensive and cleaning could be done after the busy
season on the farm is past if local warehouses were established.
It also seems possible that thoro cleaning, careful gr~ding, and
uniform bagging and labeling might be used as a lever to open up
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special markets. It is so with other products. Perhaps the consumer would be as willing to pay the grower who "knew beans" as
he would some middleman. Since beans are marketed at any
season without regularity, the advisability of storage cannot be
predicted with assurance.
Hand-picking is necessary because in some seasons many of
the beans become discolored due to immaturity; frost, or improper curing. Machines can be
made to grade according to size,
weight, and roughness of surA
face, but not according to color
or quality. Hand-picking is facilitated by broad belts of canvas
which pass around rollers. The
beans are fed on at one end in a
thin, rather uniform stream. As
the canvas moves by, pickerswomen in most of the large establishments-take out the discolored beans, pieces of stone, or
clods that have not been previously r emoved. Large concerns
use power machinery with several pickers to each. Small footpower machines ar e used for
smaller quantities and for handpicking seed before planting.
Hand-picking is ~ot so formidFig. 13.-A small machine used
for hand-picking b eans . A, hopable as it looks. The climate of
per into which beans a r e poured;
Utah is such that there are very
B, movable belt from which handfew heavy rains during harvest
picking is done; C, spout down
which good beans pass to recepseason. Since the effect of
tacle ; D, power shaft; E, foot
showers can usualy be overcome
tread for running machine . Opercareful cocking and wise stackator sits just in front of Band C.
ing, and since careful threshing
will keep out most of the stones and clods, there are few seasons
when there will be much handpicking, but because there will always be some, this operation must be counted on. It must be
done thoroly because half-decayed beans and small stones are
unpleasant to eat, and therefore reduce prices and lessen demand
accordingly. Recently, Colorado growers have had trouble on
account of too many stones and split beans.
Price dockage is a common practice in Michigan and New
York. If the grower is to get 3 cents a pound, he is usually
docked 5 or 6 cents for each pound of damaged or of discolored
beans. A quart or so is sorted and the culls weighed on a delicate
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balance. Computation shows the dockage. Four pounds of culls
in each bushel would cause a loss of 20 or 24 cents, that is, the
farmer would receive $1.60 or $1.56 a bushel instead of $1.80.
Besides, he could have fed the culls had he removed them himself.
or
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Fig. 14.-Graph showing the average price of beans on Chicago and San
Francisco Markets. (1912-17.)

Table VII shows the percentage of different types of beans
grown in various states and the quality estimated in percentages.
Loss due to culls and hand-picking is also shown. It is worthy of
note that the quality in western states is usually between 87 and
97 except Arizona which is 80, whereas that for the eastern
states is between 60 and 74 except Maine alone which is 87.
These figures show great advantage for our drier climate.

Table VII.- T ype and Quality of Beans in Various States expressed in per cent (1917 crop)

I,
State
Michigan -- ----- ------ California ---------- -New York __________ ____
Wisconsin ___________ ___
Ma ine ----------- --------New Mexico ______ ____
Colorado ------------- ...
Idaho -------- --------- --Ar.izona ---------------Washington ---------Oregon .------ .. --- ... ----- ..
Montana -- -------------Wyoming --------------

Type
' I Loss_
I
I Culls
'----,',------::R::-e..d---;. " ' - - - - ;I- ----.
I - - --;-1-THand, White ,Kidney ' Pinto 1 Lima Other ,Quality ' picked
21
I
1
70
96
3
--- ---4
97
16
26
58
4
--- 74
15
4
28
39
29
... -- ...
23
60
7
93
---------2
40
87
5
25
33
-- -10
90
4
1
93
2
---7
88
88
8
1
3
---14
9
80
1
7
75
3
10
95
87
2
3
------92
7
18
4
17
5
56
100
90
5
. -----------5
73
93
25
2
... ----, 50
.... _.
6
2
95
40
8

I

I

I

,
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PESTS
Pests of the bean crop are not as yet numerous in Utah.
Weeds m,a y ordinarily be controlled by a thoro preparation
of the seedbed and by subsequent cultivation. It is probably
unwise to plant beans on land infested with perennial weeds
which spread by means of rootstocks, since to be effective
against this type of weed, cultivation or other eradication operations must necessarily be so severe as to injure the beans.
The diseases of beans that are worst in other sections of the
country have not yet made their appearance in Utah. P lant
pathologists report neither anthracnose nor bacteriosis. Here is
good r eason f or selecting seed from our own bean fields. If t h ese
diseases can be kept out, it may be possible to develop a seed-bean
industr y in the state as well as to prevent loss to the general field
crop. No plants having badly discolored pods or leaves should be
selected for seed.
One disease, a Fusarium, does however attack Utah fie_d
beans. The disease causes wilting similar to the F usarium wilt
of potatoes. Infected plants show brown discolorations near the
base of the main stem. No control method has yet been worked
out, but pathologists recon1mend that beans be grown only once
in four or five years on the same land. Besides assisting in the
control of this disease, such a rotation would permit a larger part
of the farm to get the indirect benefit bean-growing has on soil
fertility. It would also be well in selecting seed to discard any
plants showing brown discoloration at the base of the stem.
Two insects-aphis and weevil-attack beans. The pea and
bean aphis attacks the growing plants, sucking out juices that
would otherwise go toward crop production. These lice may be
shaken from the plants by beating them with a well-branched
willow which still bears the green leaves. Spraying with a solution of one pound of laundry soap dissolved in six gallons of
water will aid in controlling general infestations. Fall plowing
and clean cultivation will largely control cutworms and wireworms.
The bean weevil sometimes works havoc among stored peas
and beans. The egg is laid on the green pods while the beans are
still in the field. After hatching, the larva bores a tiny hole thru
the pod and enters the seed where it remains until after harvest,
when it eats its way out and emerges as an adult weevil. These
lay more eggs, the larvae of which bore into the mature seed and
consume the interior. Several generations occur in a winter if
the storage house is warm. Both the food value and the germinating power of the seeds are injured ' or destroyed, depending
on the number of larvae. Storage in cold granaries and fumiga-
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tion with carbon bisulfid as soon as any weevils appear aid in
controlling this pest. Ten pounds of the liquid for each one
thousand cubic feet of space should be allowed to evaporate ·over
the beans. The gas being heavier than air goes down thru the

Fig. 15.-

\ eevll-ea ten beans.

beans. The room must of course be air-tight. Since no heat is
necessary and since carbon bj sulfid is explosive, care should be
taken that no flames are brought close to it.
UTILIZATION
Field beans marketed as dry beans are used almost entirely
for human food. Cull beans are valuable as concentrates in livestock feeding, as also is bean straw as roughage for feeding or
for fertilizer after partial decomposition in damp pile . In addition, the crop has indirect value when used in the cropping
system to form rotations. To this farmers should attach considerable importance.
BEANS AS FOOD

. The val.ue of dry beans for human food varies with the individual, with the nature of the work performed, the manner of
preparation, and the quantity eaten.
Beans are a highly concentrated food, but are not so completely digested as is meat. Since digestion of them involves
extra intestinal activity with the formation of some gas, cer tain
individuals cannot eat them without danger of trouble. Men
doing vigorous outdoor work usually not only have no trouble
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with a heavy bean diet, but find it highly nourishing. This,
coupled with the fact that they are rich in protein and easily
handled during transportation and storage, make them almost
indispensable for army and navy rations. The terms "army"
beans and "navy" beans frequently attached to any of the small
white varieties are therefore appropriate.
Experiments have shown that many persons who cannot eat
ordinary beans indiscriminately have no trouble at all when the
hulls have been loosened by soaking in soda water and removed
with screens. Digestion is more easily effected and much less
gas is formed. In Europe bean flour is much used to mix with
wheat flour to increase the protein content. Gruels and soups
. made from beans have also been found to be readily digestible.

Table Vlll.-The R elative Composition and Fuel Value of Beans
and Other Common Foods
I
Composition
I
I
I
I
I
I
carbo- I
I
Food
I Water Protein I Fat I hydAsh I Calories
I
I
I
I rates I
I per lb.
Navy beans-dried .... I
Beef[
Round Steak
Edible Portion ..
As Purchased ....
Sirloin Steak
Edible Portion..
As Purchased ....
Fresh Egg (with shell)
Fresh Egg
(without shell) ....
Milk ......................... ~
Cheese ........... ...........
Butter ----------------------

12.6 I

!I

~i~tt~r~~h~~·t··Fi~~~~~

I

65.9
74.5
87.0
34.2
11.0
78.3
11.9

I

22.5

1.8

21.3
19.5

59.6

3.5

1605

7.9
7.3

1.1

·694
649

18.9
16.5
11.4

18.5
16.1
8.9

1.1

12.2
3.3
25.9
1.0
2.2
10.7

9.7
4.4
33.7
85 .0
3.1
1.0

I

5.0
2.4
18.4
75.8

I

12.8

1099
960
589

1.0
.7
3.8
3.0
1.0
.6

582
325
1950
3605
385
1650

Beans to substitute all protein in the diet would need to be
eaten in quantities of 16 to 20 ounces daily. As much as 18
ounces, or about 1.1 pounds, have been fed to men by various
experimenters. In many cases robust persons doing outdoor
work have utilized most of these, but usually the quantity has
been found too great. About one-third of this, that is, 6 ounces
is generally conceded to be about the maximum for ordinary
persons, tho outdoor laborers may eat more. The best results
have been obtained from beans when they have been interspersed
with cereals, vegetables, and animal foods. This is partly because beans in common with most plant products lack, or contain
in but minute quantities, some one or two of the fifteen amino
acids which make up complete proteins. The relative composi-
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tion and fuel value of beans as compared with other common
foods are shown in Table VIII.
Here is it is brought out plainly that pound for pound beans
are richer in protein than the edible portion of beef steak, to say
nothing of waste such as bone, gristle, and trimmings. Beans
contain 59.6 per cent starchy foods and have a fuel value of 1605
calories to the pound, whereas beef contains no starch or sugar
and has an average value of only about 750 calories. Set against
these qualities, however, are a low fat content and a lower digestibility in beans as compared with meat. Beans take longer to
digest also than beef.
Mary Hinman Abel* cites two experiments:
Snyder at Minnesota, working with "healthy men engaged in
fairly severe muscular work" found that when eaten with bread
and milk, beans digested well. The average digestion was 91 per
cent of total dry matter, 80 per cent of the.protein, 80 per cent of
the fat, and 96 per cent of the carbohydrates. The addition of
fat increased. digestibpity.
.

.

Woods and Mansfield carried on experiments with lumbermen
in the woods of Maine. "The diet was made up of a few staple
foods such as bread, salt pork, beans, corned beef, salt fish, some
vegetables, a few simple cakes and other pastry, molasses, and
tea. Considering the average of six digestion experiments, it
was found that baked beans furnished about one-third of the
total protein and about one-eighth of the total energy in the diet.
Although so large a proportion of the nutrients came from beans,
the diet seemed to be well assimilated, on an average 85 per cent
of the protein, 97 per cent of the fat, 98 per cent of the carbohydrates, and 88 per cent of the ash being digested, and 93 per
cent of the fuel value of the diet being available."
In general beans are a valuable food, but persons in sedentary
occupations should eat them only in small quantities and in a
mixed diet. Men following vigorously out-door occupations may
use beans up to one third of all the protein in the diet and yet
digest them closely. Animal fat-especially butter-increases
both the total value and the digestibility of the ration.
*U. S. D. A. Farmers' Bul. 121 ( revised), p. 23, 25.
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Careful physiological investigations show that the following
minimum quantities of various proteins are necessary to protect
body protein from loss:
Meat ______________ :________ __ ________________ ____ _____ 30
Milk __ ~ _______________ ..------------------ ------------- 31
Potato ____________________________________________ __ 38
Rice __________________________________________________ 34
Bean ____________________________ _____ :________________ 54
Bread _____________________________________ __ _________ 76
Corn _____________________________________________ _____ 102

grams*
grams
grams
grams
grams
grams
grams

In a series of Child's restaurants the relative cost of 1,000
calories in various foods was as follows:
Breadt ___________________________ ______________ ____ ___ 5
Apple pie _________ ______ _____________________________ 15
Pork and beans___________ ___________ _______ _____ 18
Ham sandwich _____ _____ __________________________ 30
Corned-beef hash _____________________ ___ ___ ___ 30
Beef stew ___________________ ______ _____ ______________ 32
Club sandwich _________________ ____ _______________ 61
Sliced Pineapple ______________________________ 138
Tomatoes and lettuce, mayonnaise. 385I
Champagne§ ____________________________________ 588

cents
cents
cents
cents
cents
cents
cents
cents
cents
cents

BY -PRODUCTS

Cull beans and bean straw are the by-products from the fieldbean industry. Table IX compares cull beans with other concentrated feeds. In Table X bean straw is compared with common
roughages.

Table IX.-The Relative Composition of Cull Navy Beans and
Other Concentrates.

I
Food
Cull navy beans __________
Flint corn __________________
Wheat bran .... _---------- ...
Barley ... _... __ ......... ----- ........ _---Oats ______ ____ __ ___________ _____
Cottonseed meaL ______
Wet beet pulp ____________
Dried beet pulp __________

I

I
I
I Water
12.8 I
12.2
10.1
9.3
9.2
7.9
90.7
8.2

I

I

Ash
3.3
1.5
6.3
2.7
3.5
6.4
0.4
3.5

I

I Carbohydrate I
I- Crude N-freel - - IProteinl fiber
extract I Fat
22.1
3.7
56.7
1.4
10.4
1.5
69.4
5.0
16.0
9.5
53.7
4.4
11.5
4.6
2.1
69.8
12.4
10.9
4.4
59.6
37.6
11.5
28.4
8.2
0.9
2.1
0.2
5.7
9.5
15.9
60.7
0.7

I

*There are 28.4 grams in one ounce.
tNot charged for in restaurants.
§Not purchased in restaurant.

--
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Table X.- The Relative Composition of Bean Straw .and Other
Dried Roughages.
I
I
I
I Carbohydrate I
Food
Bean straw ________________
Wheat straw -----------Wheat chaff . ------------.
Alfalfa hay ---------------Alfalfa stems -----------Corn fodder -------------Timothy -------------------Orchard grass ____________

I

,

, Water ,
10.5 I
8.4
14.4
8.6
5.6
9.4
11.6
11.6

I

Ash
7.2
5.2
7.2
8.6
4.9
5.8
4.9
6.9

IProtein, '
7.3
3.1
4.2
14.9
6.3
5.9
6.2
7.9

Crude' N-free I
fiber I extract I
30.8 , 42.9
37.4
44.4
28.0
44.8
28.3
37.3
54.4
27.9
30.7
41.3
29.9
45.0
30 .3
40.4

I

Fat
1.3
1.5
1.4
2.3
0.9
1.8
2.5
2.9

Cull beans are shown in Table IX to contaIn more protein
than any of the common feeds except cottonseed meal, and nearly
as much starch as any of them except corn and barley. Henry
and Morrison* report that cull beans are splendid feed for cattle
and sheep and good for hogs if cooked in salt water and fed in
combination with grain. In Michigan alone about 100,000 bushels
are fed annually.
Bean straw is coarse bEcause only the stems and pods rem ain,
the leaves having been lost off in harvesting and curing. When
fed in small quantities cattle, horses, and sheep consume all except the coarsest stems. Sheept do better on it than on cereal
straw. Its corseness makes it more valuable with succulent feeds
such as corn silage and wet beet pulp than with other dry feeds.
Its high protein content supplements pulp or silage which are low
in this essential food and high in water.
.
'Kezert says that when bean straw is fed with other dry feeds
it is worth half as much as alfalfa, but when fed with silage it is
worth nearly as much as alfalfa. This seems .a little extravagant,
but it is probably as good as alfalfa hay so cured that the leaves
are lost. Table X shows alfalfa stems to be poorer in protein,
ash, nitrogen-free extract (starch and sugar), and fat than is
bean straw. Alfalfa is, however, more palatable.
Fluharty and Hunter§ say that bean straw in Idaho, Washington, and Oregon is better feed than wheat hay and nearly as
good as barley hay. They reckon the farm value of bean straw at
pre-war prices. to be from five to eight dollars a ton.
From a half to three fourths of a ton of bean straw will be
secured from each acre of dry-farm beans and from three fourths
, to one and a half tons from irrigated land.
*Feeds and Feeding, p. 180.
tMich. Exp. Sta. Bul. No. 136.
tColo. Exp. Sta. Bul. No. 226, p. 18.
§U. S. D. A .. Farmers' Bul. No. 907, p. 15.
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SUMMARY
Field beans are 'valuable as a cash crop and as a short-lived
legume in crop rotations. They are adapted to the short rotations
of trucking sections and to the longer rotations of general-farming regions to break the long interval between alfalfa crops. Dry
seed, used mostly for human consumption, has a food value about
equal to that of meat. Cull beans are highly concentrated stock
feed; as roughage bean straw is about equal to wheat or barley
hay.
Small white beans are best for Utah because they bring a
higher price, out yield the other varieties, and shatter less during
harvest. They also ripen more evenly. Little Navy Wonder,
Utah Pea, White Marrow, and Michigan Pea are the best varieties
in the order named.
Fall plowing ,and light manuring, spring disking, and frequent
harrowings make a firm seedbed on which to plant beans. Sowing
can be done with a small-grain drlil with some of the holes
stopped up. From 28 to 32 inches is a good distance between the
rows. Planting in drills seems to be better than in hills. The
rate of seeding on irrigated farms is about 20 to 30 pounds an
acre of small white beans and 50 to 60 of the large kidney beans.
On dry-farms about half or two-thirds as much seed is planted,
the rows usually being 42 to 48 inches apart. Just before the
beans come up it is advisable to harrow in order to kill weed
seedlings and to break any crust that n1ay have formed.
Subsequent cultivation should consist of stirring with shoveltoothed machinery. Two-row cultivators are preferable for large
areas because man and horse labor are thereby used more efficiently. In cultivating, it is well to dry out the soil where the
irrigation furrow is to be in order to prevent the development
of roots where they will be broken when the furrow is made.
Irrigation should be made in small appli~ations, and the water
evenly distributed. by means of well-prepared land, short runs,
and good-sized streams. Careful regulation is essential in order
to prevent washing and to avoid wasting the water. Porus sands
and gravels should be irrigated in still shorter runs and more
frequently than loams and clays. Just when weeds begin to show
along the water furrow is a good time for the second or third
cultivation.
A few days previous to complete maturity, seed for next year's
crop should be selected by pulling high-yielding, even-maturing
plants. These are threshed s.e parately, the seed saved in paper bags, and in the spring planted in separate rows. T4e poor-
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est of these rows may be discarded, plants selected from the best
for another breeding plat, and the rest used for general field
planting.
'
Harvesting can be done economically with bean harvesters or
with knives fastened to beet cultivators. Some growers have
found -that they can get boys to pull beans more cheaply than
men. Drying is done in the field in small piles about the size of
haycocks. Stacking and careful threshing are recommended in
order to reuce splitting. Careful cleaning, grading as to size, and
the picking out of discolored beans are profitable. There is much
less waste due to culls in the dry climate of the West than in the
more humid East and Middlewest.
Bean pests as yet are rare in Utah. The only disease is a
Fusarium, anthracnose and bacteriosis not being reported. Bean
aphis is the only insect that molests the growing crop, but weevils should be guarded against in storage.
(College Series No. 118)
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